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A plastic monocoque body assembly (10) for a 
lawn tractor is comprised of upper and lower 
members (14,12) bonded together to provide 
transversely spaced hollow compartments 
(68,70) to withstand concentrated torsional and 
bending loads. Additional hollow compart- 
ments (72,74,76,78,80) are provided in the cent- 
er and front portions of the assembly. 
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The present invention relates to a structure for a 
vehicle, and more specifically to a monocoque body 
assembly for use in small vehicles, such as lawn and 
garden tractors. 

Today's lawn and ride-on vehides utilize a frame 
that is typically manufactured from many individual 
pieces. Those pieces have traditionally been made of 
metal to withstand the various torsional and bending 
loadings encountered by the vehicle. Such pieces 
have been cut and/or stamped and when welded or 
bolted together. Subsequently, some type of enclo- 
sure is then attached to the main frame to cover the 
mechanical components, such as the engine, wheels, 
control linkages and battery. 

The material, manufacturing and assembly costs 
for such similar frame and body structures are sub- 
stantial and, therefore, it has been desirable to find al- 
ternative materials, manufacturing and assembly 
methods to reduce such costs. 

Stressed skin body assemblies or monocoques, 
been utilized for large and small vehicles and covered 
bridges. Some of these monocoque vehicle assem- 
blies, as well as airplane structures, have frequently 
utilized stiffening elements, such as a metal skeleton 
to which fiber reinforced plastic panels are attached. 
Such structures, however, still require substantial as- 
sembly and manufacturing expenses. 

It would therefore be desirable to provide a lawn 
and garden-type ride-on vehicle body and frame 
structure which is manufactured of as few a number 
of pieces as possible so as to reduce manufacturing 
and assembly costs. 

Additionally, it would be desirable to provide such 
a vehicle structure which is produced from plastic-ty- 
pe materials and does not require a metal stiffening 
member. 

Keeping these goals in mind, there is provided a 
monocoque plastic-type structure which performs the 
functions of both the traditional body and frame or 
chassis for a lawn and garden-type vehicle. The struc- 
ture preferably includes two similar thin-walled plastic 
halves which are joined together to form an upper 
body shell and a third or lower piece. The design is in- 
tended to take advantage of plastic material proper- 
ties to integrate structural, appearance and functional 
features into the assembly and also reduce manufac- 
turing and assembly costs. 

In one preferred embodiment, the materials util- 
ized for the body are plastic to provide a high gloss 
surface with molded-in color. The materials utilized 
for the lower member are fiber reinforced plastics to 
provide the high strength necessary to withstand op- 
erating loads and facilitate attachment of the engine, 
transaxle, pulleys, and other vehicle components. 

In addition to their structural performance, the 
upper and lower body members have some specific 
and separate functional requirements, therefore dif- 
ferent materials may be used. For the upper body, a 



material that would be suitable for aesthetic surfaces 
with molded-in color would be The Dow Chemical 
Company's engineering thermoplastic known by the 
trademark SABRE™. For the lower frame member, 
5 one suitable material would be The Dow Chemical 
Company's engineering thermoplastic polyurethane 
known by the trademark ISOPLAST™. 

Together the cross sectional upper and lower 
members provide a monocoque vehicle structure 

w which includes closed box sections to withstand tor- 
sional, bending and other loads. 

Through providing built-in box-like geometric sec- 
tions between the upper and lower members, the thin- 
walled plastic upper and lower members provide the 

15 vehicle with the frame-like stiffness or rigidity neces- 
sary to withstand globalized torsional and bending 
loads (as contrasted with localized or concentrated 
loads). There is, therefore, eliminated the need to 
build a metal frame structure from several stamped 

20 and/or cut parts which must be welded and/or bolted 
together and then painted. 

Fig. 1 is a front elevational perspective view of a 
monocoque vehicle structure in accordance with a 
presently preferred embodiment of the invention as 

25 used on a completed lawn and garden tractor. 

Fig. 2 illustrates the monocoque body assembly 
of the vehicle of Fig. 1 , the two upper body halves as- 
sembled to the lower member and the closed section 
forms for one side of the assembly designated by 

30 heavier phantom lines. 

Fig. 3 illustrates the lower member of the assem- 
bly of Fig. 2. 

Fig. 4 is a view taken along lines 4—4 of Fig. 2 and 
illustrates the laterally spaced box-like enclosures on 

35 each side of the operator's seating area. 

Fig. 5 is a view taken along lines 5-5 of Fig. 2 and 
illustrates the hollow steering column enclosure 
formed by the left and right body halves. 

Fig. 6 is a view taken along lines 6—6 of Fig. 2 and 

40 illustrates the hollow enclosures formed in the center 
forward portion of the assembly. 

Fig. 7 is a view taken along lines 7—7 of Fig. 2 and 
illustrates the forwardly located and laterally extend- 
ing closed-box structures formed between the upper 

45 and lower members. 

Looking first to Fig. 1, there is illustrated a front 
elevated perspective view of the assembled vehicle 
10, including the lower member 12 and upper body 
member 14. As best illustrated in Fig. 2, the upper 

so body member 14 is formed of two injection molded 
halves designated 16 and 18. The halves 16 and 18 
are joined together along a fore-and-aft extending 
seam 20 to join the rear portion 22, the forward foot- 
rest area 24 and steering column portion 26. 

55 The upper body member 14, once assembled 

from the two halves 16 and 18, is permanently joined 
to the lower member 12, which is best illustrated in 
Fig. 3. In the preferred embodiment for the vehicle 
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lower member 1 2 and upper body member 14, plastic 
materials are utilized for forming the two halves 16 
and 18 and adhesive is used to join the upper body 
member 14 to the lower member 12 along bond joint 
surfaces. A preferred method of assembly and joining 
the lower member 12 and upper body member 14 is 
the subject of a related U.S. patent application. Serial 
No. 07/715,204, filed June 14, 1991. 

Looking now to the lower member 12 illustrated in 
Fig. 3, it will be noted that it includes a generally hor- 
izontal forward end portion 28 that receives the foot 
rest portion 24 of the upper body member 14, side rail 
portions 32 and 34, adjacent the forward end portion 
28, a center portion 36, and a rear portion 38 which 
may accomodate a power means and drive system. 

In the center portion 36 of the lower member 12, 
there are upstanding walls 40, 42 and 44 forming an 
area adapted to receive and adjustable seat structure 
upon which an operator can sit. Correspondingly, the 
feet of the operator would be positioned on the flat- 
tened area 24 of the upper body member 14 just in the 
front of the seating area. Looking back to Fig. 1, there 
is noted an upstanding column 26 is provided in the 
forward portion of the upper body member 14 for re- 
ceiving a steering mechanism to control the direction 
of the vehicle 10. 

The thin-walled member 14 in the preferred em- 
bodiment is produced with a plastic material, such as 
SABRE™ engineering thermoplastic, which is de- 
signed to utilize molded-in color and also provide a 
smooth and pleasing aesthetic surface. The lower 
member 12 is similarly formed of a thin wall structure 
and preferably of fiber reinforced plastic, one suitable 
material being ISOPLAST 711 engineering thermoplas- 
tic. 

As illustrated in Fig. 3, the lower member 12 is 
adapted to be permanently joined within the upper 
body 14 along several surfaces. Those surfaces in- 
clude left and right side rail surfaces 32 and 34, center 
channel 46, center fore-and-aft surfaces 48, left and 
right top surfaces 50 and 52, left and right rear sur- 
faces 54 and 56, and laterally extending forward sur- 
faces 58, 60 and 62. 

The thin-walled lower member 12 when assem- 
bled with the thin-walled upper body member 14 form 
several closed sections which provide the structural 
stiffness or rigidity and integrity for the assembled 
lower and upper members 12 and 14 to withstand va- 
rious types of torsional, bending and other loads en- 
countered during its operation (see Fig. 2). For pur- 
poses of this application, thin-walled is intended to in- 
clude materials which have a cross sectional thick- 
ness that permits them to be somewhat flexible. For 
example, the plastic upper body member 14 in the 
preferred embodiment would have a thickness of ap- 
proximately 4mm while the lower member would have 
a nominal thickness of 4 mm (varying from approxi- 
mately 3Y2 to 7 mm). 



With the use of thin-walled structures and closed 
box sections, the monocoque assembly is able to util- 
ize plastic materials having a modulus of elasticity of 
less than 5,000,000 psi (35 GPa), substantially lower 
5 than those moduli of metals like aluminum and steel. 

The particular modulus of elasticity of the mate- 
rial utilized in the upper body member of the illustrated 
embodiment is less than 500,000 psi (3.5 GPa) and 
that of the material utilized in the lower member is less 

10 than 1,500,000 psi (10 GPa). However, the invention 
can be more generally practiced with various materi- 
als having moduli under 2,000,000 psi (15 GPa) and 
can also be realized with upper and lower member 
materials having modulus of elasticity under 

15 5,000,000 psi (35 GPa). 

Since the geometric forms are essentially identi- 
cal in each left and right half of the assembled body, 
only those forms on the right side are illustrated in Fig. 
2 and discussed in detail. The enclosures in the pre- 

20 ferred embodiment are box-like in form and include 
one placed to each side of the operator station, those 
being designated 68 and 70 (see Figs. 2 and 4). Ad- 
ditional closed sections 72 and 74 are contained in the 
outside center and right forward portion of the assenrv 

25 bled structure, those being best illustrated in Figs. 2 
and 6. Further enclosures 76 and 78 formed by the 
upper and lower members 14 and 12 include those in 
the footrest area which extend laterally, these being 
best illustrated in Figs. 2 and 7. One further enclosure 

30 80 is formed between one two upper body halves 16 
and 18 within the steering column portion 26. Its 
cross-section is illustrated in Fig. 5. 

Returning now to Fig. 4 and a discussion of the 
enclosures designated 68 and 70. These box-like en- 

35 closures 68 and 70 are provided to each side of the 
operator's seating position and are comprised, in the 
preferred embodiment of walls 82, 84, 86, 88 and 90 
provided by the lower member 12, the other two walls 
92 and 94 being provided by the upper member 14. 

40 Forming a portion of the rear surface for the box-like 
enclosure is the vertical surface 96 (see Fig. 3). 

Turning now to Fig. 6 which illustrates the enclo- 
sures 72 and 74 contained in the central portion of the 
vehicle assembly, there are found four enclosures, i.e. 

45 left and right outside enclosures 72 and left and right 
inside enclosures 74. The outside enclosures 72 are 
formed through joining walls 98 and 100 of the lower 
. member 12 to walls 102 and 104 of the upper body 
member 14, The wall designated 104 includes a lower 

50 member guide and body follower surface, which to- 
gether comprise the wall 104. 

The inside enclosures 74 are each comprised of 
six walls 1 06, 1 08, 1 1 0, 1 1 2 and 1 1 4 formed in the low- 
er member 12 joined to an upper wall surface 116 of 

55 the upper body member 14. Also illustrated in Fig. 6 
is the center joint wherein downturned legs 118 and 
120 are received in the U-shaped channel 46 for se- 
curing the upper body member 14 to the lower mem- 
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ber 12. Adhesive would additionally be applied to join 
the surfaces 122, 124 and 126 to the respective sur- 
faces 128,130 and 132. 

Looking again to Fig. 3, it is noted that the lower 
member 12 includes vertical and horizontal reinforc- 5 
ing ribs along the rear portion thereof, designated 134 
and 1 36. Additional vertical reinforcing ribs are provid- 
ed at the forward end of the member 12 and these are 
designated 138. In the rear portion of the member 12, 
there is formed an opening 140 adapted to carry an 10 
engine and transaxle module, bolted thereto through 
the holes 142. At the rear of this enclosure 140 is ad- 
ditionally formed a tow bar 144 for attaching trailering- 
type devices commonly used with small lawn and gar- 
den-type tractors. 15 

Returning now to Fig. 1, the vehicle assembly is 
shown equipped with wheels 146, an engine 148, 
steering mechanism 1 50, and operator's seat 1 52. Ac- 
cordingly, the vehicle 10 would experience various 
types of loads and deflections during operation. The 20 
loads which would typically be carried and resisted by 
a metal frame structure are carried and resisted by 
the box-like enclosures 68, 70, 72, 74, 76, 78 and 80 
formed between the upper body member 14 and the 
lower member 12. The enclosures 68, 70, 72, 74, 76, 25 
78 and 80 permit the use of thin-walled plastic to ac- 
commodate such loads and deflections. The enclo- 
sures or geometric forms incorporated into the mono- 
coque assembly are designed to provide the rigidity in 
the body structure to resist such loads and also serve 30 
various other functions necessary in such a vehicle 
body, including providing the footrest area, seating 
area, control console housing, engine mounting area, 
steering column, brake and clutch housings. 

While various geometric forms and shapes may 35 
be utilized to provide the structural integrity neces- 
sary to resist such loads and deflections, in the pre- 
ferred form open-ended compartments, as illustrated 
with elongate shapes, are believed to be satisfactory. 

From the foregoing, it is apparent that a thin- 40 
walled material can be utilized to form a minimun 
number of parts which can be joined together to com- 
prise a vehicle structure, with the capability of resist- 
ing various loads and deflections the body structure 
would be expected to encounter. Accordingly, the ex- 45 
pense of providing a metal-type frame structure with 
all of the* various parts that are stamped, cut, welded 
and paintecf and sn apper body structure that would 
be joined thereto is avoided. 

so 

Claims 

* 

1. A monocoque vehicle assembly comprised of a 

thin-walled, plastic upper member (14) joined to 55 
a thinwalled, plastic lower member (12), said as- 
sembly including transversely spaced first and 
second multi-sided closed sectioned compart- 

i - 



ments (68,70) formed by and between said mem- 
bers (12,14) for resisting torsional and bending 
loads encountered by the assembly. 

2. An assembly as defined in Claim 1 , wherein said 
first and second enclosures (68,70) are provided 
to each transverse side of a centrally positioned 
operator station. 

3. An assembly as defined in Claim 2, which further 
comprises a third enclosure (74) provided in the 
center portion (24) of said assembly below the 
operator station. 

4. An assembly as defined in any one of the preced- 
ing claims, which has first and second portions 
(18,24) adapted to support respectively the torso 
and feet of an operator, 

the upper member (14) including at least 
first and second pairs of laterally and downwardly 
extending structure (92,94) which are joined with 
at least first and second pairs of lateral and up- 
wardly extending member structures (82,88) to 
form said first and second closed section com- 
partments (68,70). 

5. An assembly as defined in Claim 3, which has 
central and forward vehicle portions (18,24), the 
central portion adapted to receive the torso of an 
operator and the forward portion adapted to re- 
ceive the feet of said operator, 

the upper and lower members (14,12) 
forming between them said first and second com- 
partments being located on the lateral sides of 
the central portion of the assembly and said third 
compartment being located within the forward 
portion of the assembly. 

6. An assembly as defined in any one of the preced- 
ing claims, wherein the first and second compart- 
ments (68,70) each include at least four sides 
(82,88,92,94), two sides (92,94) being comprised 
by portions of the upper member (14) and two 
sides (82,88) being comprised by portions of the 
lower member (12). 

7. An assembly as defined in any one of the preced- 
ing claims, wherein there is further provided at 
least four side-by-side compartments (72,74) lo- 
cated forwardly (24) of the operator's station. 

8. An assembly as defined in any one of the preced- 
ing claims, wherein the assembly (10) includes an 
upstanding steering column portion (26) having 
an elongate closed section compartment (80) 
therein. 

9. An assembly as defined in any one of the preced- 
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ing claims, wherein there is provided a plurality of 
transversely extending compartments (76,78) lo- 
cated forward of the operator station. 

1 0. An assembly as defined in any one of the preced- 5 
ing claims, wherein the upper member (14) is 
formed of left and right hand halves (16,18) 
joined together along a fore-and-aft extending 
seam (20). 

10 

11. An assembly as defined in any one of the preced- 
ing claims, wherein the lower member (12) is 
composed of fiber reinforced plastic. 

12. An assembly as defined in any one of the preced- 15 
ing claims, wherein the respective moduli of elas- 
ticity of the upper and lower members (14,12) are 
under 35 GPa (5,000,000 psi). 

1 3. An assembly as defined in Claim 1 2, wherein the 20 
modulus of elasticity of the upper member (14) is 

less than 3.5 GPa (500,000 psi). 

14. An assembly as defined in Claim 12 or Claim 13, 
wherein the modulus of elasticity of the lower 25 
member (12) is less than 10 GPa (1 ,500,000 psi). 

15. An assembly as defined in any one of the preced- 
ing claims, wherein the monocoque structure 
consists of said upper and lower members so 
(14,12). 

1 6. A ride-on lawn tractor comprising an assembly as 
claimed in any one of the preceding claims. 

35 

17. A monocoque vehicle assembly comprised of a 
thin-walled, plastic upper member joined to a thin- 
walled, plastic lower member, said assembly in- 
cluding at least three multi-sided closed sec- 
tioned compartments formed by and between 40 
said members for improving structural stiffness 

or rigidity of the assembly as it encounters tor- 
sional and bending loads, the first and second en- 
closures being provided to each transverse side 
of a centrally positioned operator station, and the 45 
third enclosure provided in the center portion of 
said vehicle vertically below the operator station. 

18. A ride-on vehicle having thin-walled plastic upper 

and lower members joined together in a monoco- so 
que assembly, said assembly including first and 
second portions adapted to support respectively 
the torso and feet of an operator, 

the upper member including at least first 
and second pairs of laterally and downwardly ex- 55 
tending structure which are joined with at least 
first and second pairs of lateral and upwardly ex- 
tending member structures to form first and sec- 



ond closed section compartments for resisting 
torsional and bending loads encountered by the 
assembly. 

19. A monocoque vehicle assembly including an up- 
per member fixed to a lower member, said mem- 
bers being made from plastic material and form- 
ing central and forward vehicle portions, the cen- 
tral portion adapted to receive the torso of an op- 
erator and the forward portion adapted to receive 
the feet of said operator, 

the upper and lower members further 
forming between them at least three hollow com- 
partments adapted to resist torsional and bend- 
ing loads encountered by the vehicle, two of said 
compartments being located on the lateral sides 
of the central portion of the assembly and one 
compartment being located within the forward 
portion of the assembly. 
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A plastic monocoque body assembly (10) for a 
lawn tractor is comprised of upper and lower 
members (14,12) bonded together to provide 
transversely spaced hollow compartments 
(68,70) to withstand concentrated torsional and 
bending loads. Additional hollow compart- 
ments (72,74,76,78,80) are provided in the cent- 
er and front portions of the assembly. 
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